Sustained transgene expression in cartilage defects in vivo after transplantation of articular chondrocytes modified by lipid-mediated gene transfer in a gel suspension delivery system.
Genetically modified chondrocytes may be able to modulate articular cartilage repair. To date, transplantation of modified chondrocytes into cartilage defects has been restricted to viral vectors. We tested the hypothesis that a recombinant gene can be delivered to sites of cartilage damage in vivo using chondrocytes transfected by a lipid-mediated gene transfer method. Isolated lapine articular chondrocytes were transfected with an expression plasmid vector carrying the P. pyralis luciferase gene using the reagent FuGENE 6. Transfected chondrocytes were encapsulated in alginate spheres and implanted into osteochondral defects in the knee joints of rabbits. In vitro, luciferase activity in pCMVLuc-transfected spheres showed an early peak at day 2 post-transfection and remained elevated at day 32, the longest time point evaluated. The number of viable chondrocytes in non-transfected and transfected spheres increased over the period of cultivation. In vivo, luciferase activity was maximal at day 5 post-transfection, declined by day 16, but was still present at day 32. On histological analysis, the alginate-chondrocyte spheres filled the cartilage defects and were surrounded by a fibrous repair tissue composed of spindle-shaped cells. These data demonstrate the successful introduction of articular chondrocytes modified by lipid-mediated gene transfer in a gel suspension delivery system into osteochondral defects and the sustained expression of the transgene in vivo. This method may be used to define the effects of genes involved in cartilage repair and may provide alternative treatments for articular cartilage defects.